present a plan for a national digital preservation program to Congress in 2002. In this plan, Librarian of Congress James Billington emphasized the urgent need to set in place a trusted solution for the preservation of scholarly and cultural heritage information nationwide through the NDIIPP program mission:
Never has access to information that is authentic, reliable, and complete been more important, and never has the capacity of libraries and other heritage institutions to guarantee that access been in greater jeopardy. Recognizing the value that the preservation of past knowledge has played in the creativity and innovation of the nation, the U.S. Congress seeks, through the Library of Congress, to find solutions to the challenges posed by capturing and preserving digital information of cultural and social significance.
With these words and the funding from the United States Congress, the Library of Congress entered a new era that is marked by the necessity for cooperation and interdependence in order to sustain access to a highly distributed network of digital heritage and scholarship content. The sixteen manuscripts included in this special issue represent a microcosm of over sixty collaborative projects that were launched by the NDIIPP. They are organized around three important themes that emerged from the individual and the collective efforts of the partners. These themes coalesced around the shared critical need to preserve significant borndigital and digitized legacy information. The topics treated in this issue include, more specifically:
• new organizations and missions and new perspectives on sustainability;
• preservation of specific types of content, including Web content, cultural heritage and special collections, ejournals, and geospatial information, and the format and metadata standards to support ingest, management, and migration of digital content; • interoperability, data transfer and storage, and the future of digital preservation systems.
Each article in this issue tells a compelling story conveying the sense of urgency that has pervaded the efforts of the numerous institutions and groups involved in NDIIPP, many with little else in common but the need to develop policy, structure, process, commitments, and technologies to preserve significant cultural and historical content into the future. In the decade that has passed since the LC21 report was commissioned by the Library and Congress, there has been a significant amount of forward momentum aimed at setting in place the shared policy, practice, and technical infrastructure for the preservation of important yet at-risk cultural heritage and government information in digital form in this country. The NDIIPP Timeline document that follows this introduction (attachment 1) provides a detailed and rich chronology of the numerous activities of the partnership and the Library of Congress that have focused on technical, policy, and organizational matters since the inception of the program.
Through the support from Congress, matched dollar for dollar by the over sixty partner institutions, the NDIIPP partners as a group have seized the opportunity to make headway on the challenges of a national yet decentralized digital preservation mandate through numerous coordinated efforts. NDIIPP is engaged in collecting and archiving at-risk content, cooperating on digital preservation best practices and standards, and developing tools and services to be shared within and beyond the partner network. The work of the partners comprises several critical areas including: selection and preservation; metadata for creative commercial content; tools and services for the network; collaborations to preserve state and local government information; U.S. Federal Agency working groups; the Section 108 Study Group; the National Science Foundation partnership; and the International Partnership for Archiving the Web. The NDIIPP Status document that follows this introduction (attachment 2) provides a more detailed description of the numerous collaborations and initiatives that represent the core of the national digital preservation partnership's working agenda.
From approximately 2004 through 2008, the participants in the NDIIPP partnership worked individually on specific projects and met periodically to work together toward defining a new construct-a nationwide digital preservation network. Through the collective experiences of the past several years, the NDIIPP partner institutions developed and communicated a strong and unified message about the critical need for institutions to work in concert to preserve digital scholarship and heritage information that the United States is at risk of losing permanently. The partners grappled with the daunting knowledge that although few institutions are able to appreciate and prioritize the urgent needs of digital preservation, there is great social capital in the shared understanding that all (scholars, Congress, and citizens) have critical needs for sustained access to the wealth of literature and information that is produced in this country. The adage "the whole is greater than the sum of the parts" became a strong and persistent foundation for the NDIIPP partnership.
As the NDIIPP partners addressed digital preservation challenges, the need for new organizations emerged-structures, policies, and processes that centered on digital preservation. The experience of the NDIIPP partnership suggests that groups that are focused on domain-or formatspecific content have a strong likelihood of developing sustainable digital preservation models. In a number of these cases, new organizational models have been created to meet the emerging needs of these new collaborations. The articles in this issue that address the new organizational structures provide fascinating and diverse case studies in the approaches taken by several institutions to reshape existing programs or to develop new organizational structures to meet the needs created by digital preservation programs. Often these groups had limited funding and time to capture critical resources at the risk of substantial loss of digital content due to deterioration of storage and the looming threat of obsolescenceof systems and content format. NDIIPP provided the impetus for some existing organizations to refocus their missions, integrating digital preservation into the core mission. In the case of public television (WNET/ Channel 13, and New York University), the NDIIPP program catalyzed a community around the development of standards and systems to support the preservation of public television content. Through the NDIIPP program, other organizations are redefining consortia partnerships, in the case of the social science data community (Data-PASS Project, Murray Archive), and some have formed new types of not-for-profit consortia among cultural heritage institutions for the purpose of preserving digital special collections. The Educopia consortium formed by the institutions involved in the MetArchive American South project provides a compelling story of the coordinated efforts of a group of U.S. academic institutions to preserve and make accessible the digital cultural heritage materials that document significant points in the history of the American South.
One of the most significant developments of the NDIIPP partners has been the shared understanding of the high value that sustainability brings to digital preservation activities, for individual projects as well as across the partnership. In their article describing the history of social science data curation and the development of the Data-PASS Project (Data Preservation Alliance for the Social Sciences), Gutmann et al. explore the challenges of preserving digital social science data. Their sense of urgency was fueled by the knowledge that after a significant shift in survey research methods had occurred in the 1930s, "less than half of the digital social science research content . . . has been preserved at a professionally managed archival institution." Altman also explores the changes in policies, process, and perspective that occurred with the preservation of digital social science data in the Henry A. Murray Archive. In his article on the preservation of business records from the Dot Com Era, Kirsch describes his pioneering efforts to rescue the digital records of defunct law firms that represented failed dot com businesses-in a sense, although these records had custodial support, they were "orphaned" without access due to legal restrictions. If not for Kirsch's efforts, with support from the NDIIPP program, the archive of the businesses' legal transactions would have been inaccessible and eventually lost, representing not only an institutional loss, but more important, a loss to historians and society of a significant record of activities from an era in U.S. history that could not otherwise be studied or well understood. LeFurgy's article explores the perspectives on sustainability of digital preservation efforts based on a survey of the NDIIPP part-ners two years into the three-year term of their projects. His observations suggest that many of the participating institutions were grappling with the prospect of sustained funding and mainstream organizational models to support digital stewardship.
The development of reliable methods to preserve the at-risk content of the NDIIPP partners-scholarly journals, Web content, geospatial information, video, and audio files-formed the dynamic core of exploration and discovery in the NDIIPP program. The Library of Congress invested strategically in a number of institutions that pledged to investigate numerous challenges in preserving specific content formats. Many of the articles in this volume focus specifically on community information needs for reuse and sustained access to the various types of content, placing emphasis on standards development and best practices. The articles by Seneca and by Hswe et al. provide equally compelling yet different approaches to Web archiving that were developed by two NDIIPP-sponsored projects to serve various government information, state archives, and cultural heritage communities. The common concerns that fueled these and other Web archiving projects included the fleeting nature of content on the Web, and the adverse impact of "lost evidence" on many aspects of everyday activities that have come to depend on Web dissemination (e.g., federal, state, and local government agency websites, publications and legislation; scholarly presentations, technical reports, and working papers; etc.). The print counterparts for all of this information were previously deposited in libraries, archives, and organizations where the arrangements for stewardship of the print materials have been well established. With the advent of the Web, numerous government and private organizations that previously published materials in print have shifted to Web dissemination, many simply ceasing the crucial deposit of a print archival copy. Web archiving services provide the critical link that ensures long-lived access to digital documents that are now distributed through the Web.
The NDIIPP program also contributed substantially to the development of production archiving services for reliable and sustained access to vetted scholarly publications and digital-only materials. Two such services are featured in this issue, including LOCKSS and Portico, both which were initially developed to address e-journal archiving. The article by Reich and Rosenthal provides a rich account of the development of the LOCKSS (Lots of Copies Keep Stuff Safe) distributed approach to ejournal preservation, but focuses specifically on the concept of a Private LOCKSS Network (PLN). The Private LOCKSS Network extends the concept of the LOCKSS preservation strategy to fit the needs of a group or groups of institutions that share in a common commitment to preserve their collective digital scholarly content that is deemed to be significant to the group. Skinner and Halbert's article on the MetaArchive Cooperative, also in this issue, provides a working example of a successful PLN. In her article on the development of the Portico ejournal archiving service, Kirchhoff relates the evidence gathered by Ithaka (echoed in similar surveys in the United Kingdom) that confirms the rapidly evolving reliance of scholars on ejournals to the core business plans of the Portico service. Libraries, publishers, and scholars seek affordable organizational solutions to ensure that they will have sustained access to digital scholarship into the future. Kirchhoff also outlines new preservation areas in which the scholarly community is keen for Portico to provide services, including e-books and digitized collections. Because the nature of digital preservation needs varies by institution and intent, both centralized (Portico) and distributed (LOCKSS) services address important aspects of digital preservation that are both complementary and necessary.
NDIIPP also provided support for cultural heritage institutions to move forward their work in the arena of geospatial information preservation. This issue includes two articles that focus on different aspects of geospatial data collection and preservation. A team from North Carolina (Morris et al.) pursued preservation of state and local digital geospatial data and addressed the challenges of identifying and collecting from approximately one hundred state and regional agencies geospatial data that is used in applications such as tax assessment, transportation planning, hazard analysis, health planning, political redistricting, and utilities management. The goal of the North Carolina effort was to start at the local level and work outward-establish a framework of partnerships among local, state, and federal agencies and work toward alignment of collection and preservation functions for GIS information, first at the state level, then forming partnerships among states and other GIS organizations. Taking a slightly different approach, a team from Stanford University and the University of California, Santa Barbara developed the National Geospatial Digital Archive (NGDA) with the goal of building a national, federated collecting network for the archiving of at-risk geospatial images and data. The article by Erwin et al. presents a compelling story of the challenge of developing a collection framework and establishing the requisite format and metadata standards.
One important evolutionary change that occurred over the course of the NDIIPP program was the gradual and shared realization that preservation as a function exists along the continuum of access to content. The results of innumerable conversations across the various user communities involved in NDIIPP surfaced an important point-digital preservation actually means, in many instances, the process of ensuring sustainable access over time to critical scholarly and heritage content. For the user communities, successful digital preservation programs were those that could guarantee both preservation of and access to significant digital content into the future.
Preservation systems and data ingest and transfer protocols play a critically important role in ensuring that digital information is sustained in its original and intended form, or as close to that as possible. The articles in the final section of this special issue present the results of explorations in the technology of digital preservation systems and the movement of data both into and among preservation repositories. Each participant in an NDIIPP project committed at the outset of the program to transfer to the Library of Congress their digital content in the final year of the project. The article by Mandelbaum et al. describes the collaboration between the Library of Congress and the San Diego Supercomputing Center (SDSC) on models for mass data transfer and storage. This work considers the numerous human and technology factors involved in developing a reliable and replicable process for data transfer between two organizations. Research at the University of Maryland by JaJa and Song produced the ADAPT (Approach to Digital Archiving and Preservation Technology) framework for digital content preservation that is based on a layered, digital object architecture and includes a set of modular tools and services built using open standards and Web technologies. In their article describing a framework for repository interoperability, Habing et al. describe the development of the Hub and Spoke (HandS) Tool Suite. These tools were developed, implementing the METS and PREMIS standards for preservation metadata, to assist in the management of digital content in multiple repository systems while preserving valuable preservation metadata. The HandS model provides a standards-based method for packaging content that allows digital objects to be moved between repositories more easily while supporting the collection of technical and provenance information crucial for long-term preservation. The final article in this volume from Dubin et al. investigates the next generation of preservation repository architecture through the development of semantic repositories that take into account the meaning of relationships within and among digital objects.
With the start of NDIIPP, the Library of Congress and cultural heritage institutions in the United States entered into a new partnership focused on shared stewardship of significant cultural heritage and scholarly digital content. The members of this partnership have undertaken, along with the Library of Congress, to form the foundation of digital culture preservation in the United States. Other critical efforts underscore the need for this national partnership to take hold and embrace other types of critical digital content. The Interim Report of the Blue Ribbon Task Force on Sustainable Digital Preservation and Access underscores not only the importance but the urgency of digital preservation efforts like NDIIPP, and it seeks to identify sustainable economic models for accomplishing this goal.
1 Through the NDIIPP program, institutions have worked in concert to develop a strong sense of shared ownership in both the problem and the various solutions. This is reflected in the numerous cumulative accomplishments of the partnership, and the continuous growth in membership and outreach. The articles contained in this special issue of Library Trends tell the stories of some of those initial efforts, and contribute to the cumulative understanding of the challenges and the accomplishments in digital preservation and access. August 2003 NDIIPP issues an announcement seeking applications for projects that will advance the nationwide program to collect and preserve digital materials.
June 2004
The Library of Congress enters into a joint digital preservation project with Old Dominion, Johns Hopkins, Stanford, and Harvard universities to explore strategies for the ingest and preservation of digital archives. The Archive Ingest and Handling Test (AIHT) is designed to identify, document, and disseminate working methods for preserving the nation's increasingly important digital cultural materials, as well as to identify areas that may require further research or development.
June 2004 NDIIPP partners with the NSF to establish the first research grants program to specifically address digital preservation. NSF is to administer the program, which will fund cutting-edge research to support the long-term management of digital information. The effort is part of the Library's collaborative program to implement a national digital preservation strategy.
September 2004 NDIIPP announces awards of $13.9 million resulting from its August 2003 solicitation. The awards are received by eight consortia comprising thirty-six institutions. The award winners agree to identify, collect, and preserve specific types of born-digital materials. These awards from the Library are matched dollar-for-dollar by the winning institutions in the form of cash, in-kind or other resources.
March 2005 NDIIPP holds the first semiannual meeting of the eight award winners. This is the first opportunity for the partners in NDIIPP to meet each other and discuss how they will achieve the objectives of their own projects as well as those of the overall national program.
April 2005
The newly formed Section 108 Study Group holds its inaugural meeting at the Library of Congress. The goal of the group, named after the section of the U.S. Copyright Act that provides limited exceptions for libraries and archives, is to prepare findings and make recommendations to the Librarian of Congress by mid-2006 for possible alterations to the law that reflect current technologies. This effort will seek to strike the appropriate balance between copyright holders and libraries and archives in a manner that best serves the public interest.
May 2005 NDIIPP and the National Science Foundation award ten university teams a total of $3 million to undertake pioneering research to support the long-term management of digital information. These awards are the outcome of a partnership between the two agencies to develop the first digital-preservation research grants program. The awards are matched dollar-for-dollar by the institutions.
July 2005
Representatives from the institutions that received awards totaling nearly $14 million in September 2004 convened to discuss the progress of their digital preservation projects, learn about related NDIIPP undertakings, and discuss ways of moving forward. During the meetings, the partners break into so-called "affinity groups." These groups are formed based on issues that are paramount among the thirty-six project partner institutions. The four groups focus on intellectual property rights; collection and selection of digital materials; economic sustainability of the digital preservation projects; and the technical architecture.
August 2005
The Library of Congress launches a new public website to cover the groundbreaking work of the Section 108 Study Group. The site at http:// www.loc.gov/section108 offers the group's mission statement, its schedule of meetings and links to relevant sections of the Copyright Act. The site also offers links to background papers pertinent to libraries and archives and the rights issues they encounter when working with digital materials.
October 2005 NDIIPP announces that it is making a $3 million grant award for the development of Portico, a nonprofit electronic archiving service being developed by Ithaka. This award, to be matched by Ithaka, is being used to support Portico's development of the archives' technical infrastructure and an economically sustainable business model for a continuing archiving service for scholarly resources published in electronic form, beginning with electronic scholarly journals.
January 2006
Held in Berkeley, CA, the third meeting of the NDIIPP project partners draws the largest crowd ever for this semiannual gathering. The meeting is designed to continue the work done during the two previous partner meetings: update the participants on the program and provide them with a forum to inform fellow participants on what they have learned so far and the common issues they face.
The Section 108 Study Group announces that it will hold two public roundtables in March 2006-in Los Angeles and in Washington, DC-to gather insights and opinions on how to revise copyright exceptions for libraries and archives under Section 108 of the Copyright Act.
The roundtables are open to the public.
April 2006
The Library of Congress holds a strategy session with leading producers of commercial content in digital formats and learns that creators of television, radio, music, film, photography, pictorial art, and video games are keenly interested in the preservation of their digital materials for archival and other purposes.
May 2006
The Library of Congress holds sessions with the United Kingdom's Joint Information Systems Committee to discuss collaboration and common issues.
The Library of Congress launches website devoted to effort to capture websites for preservation at http://www.loc.gov/webcapture.
June 2006
The Library of Congress makes a $700,000 award to Stanford University to collaborate on development of NDIIPP technical architecture.
July 2006
Digital preservation program seeks private sector partnerships with a request for expressions of interest to support preservation of creative works. 
